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Expressions of IL-1f, IL-17, and CTGF mRNA in pulmonary macrophages in rats with silicosis
fibrosis ZHOU Qian®?, ZHANG Zhao-giang?, LIN Li*? (1.School of Public Health and Management,
Weifang Medical University, Weifang, Shangdong 261053, China; 2.Key Laboratory of
Occupational Health and Environmental Medicine, Jining Medical University, Jining, Shangdong
272067, China)

Abstract:

[Background] Silicosis is a systemic disease featured by diffuse fibrosis of lung tissues caused by
chronic inhalation of occupational dust containing high-level free SiO,. This is also an occupational
disease with the highest incidence and prevalence rates in China. However, the pathogenesis
of silicosis is still unclear. In recent years, the cytokines related to macrophage synthesis and
secretion have gained much attention owing to their significant role in the development of
silicosis fibrosis. Exploring the role of cytokines related to pulmonary macrophages may be an
important part to reveal the mechanism of silicosis fibrosis.
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[Objective] This experiment is conducted to investigate the expressions and changes of interleukin-1B (/L-1f), interleukin-17 (/L-17), and
connective tissue growth factor (CTGF) mRNA in pulmonary macrophages in rats developing silicosis fibrosis.

[Methods] A total of 60 Wistar rats were randomly divided into six groups with 10 rats in each group: one control group and five exposure
groups (15, 30, 60, 90, and 120d exposure groups). The rats in the exposure groups were injected of 1 mL silica dust suspension
(100mg-mL™) for one time by pulmonary injection after anesthesia, and the observations lasted for 15, 30, 60, 90, and 120d, respectively.
The rats in the control group were perfused with normal saline of the same volume after anesthesia. Pulmonary macrophages were obtained
by alveolar lavage after designed observation time ended. The lung tissues of each group were subject to HE and Masson staining, and
determined for hydroxyproline (HYP) levels in liver tissues and expressions of IL-183, IL-17, and CTGF mRNA in pulmonary macrophages.

[Results] According to the staining results, the alveolar structure was slightly damaged and the collagen fibers were slightly increased in
the 15d exposure group; the pulmonary fibrosis was gradually obvious with the extension of silica dust exposure time; the whole lung
showed diffuse fibrosis in the 120d exposure group. Compared with the control group, the HYP levels in lung tissues were increased with
the prolongation of exposure time (P<0.05), and showed a rising linear trend (P<0.05). The relative expression levels of /L-18 mRNA in
the control group and five (15, 30, 60, 90, and 120d) exposure groups were 1.00+0.44, 1.22+0.65, 2.58+0.54, 3.93+0.78, 7.11+1.14,
and 16.89+0.85, respectively; the relative expression levels of /L-17 mRNA were 1.00+0.36, 4.25+2.49, 7.00+2.95, 14.75+3.95,
37.28+2.51, and 50.27%5.66, respectively; the relative expression levels of CTGF mRNA were 1.00+0.48, 3.87+0.29, 4.97+1.20,
11.08+0.60, 15.50+2.71, and 23.64+4.11, respectively. Compared with the control group, the mRNA expressions of selected cytokines
in other exposure groups were significantly different (P<0.05) and showed a linear rising trend (P <0.05), except the /L-18 mRNA
expression in the 15d exposure group.

[Conclusion] Silica dust could induce increased expressions of /L-18, IL-17, and CTGF mRNA in pulmonary macrophages with the
prolongation of exposure time, which might be one of the mechanisms of silicosis fibrosis.

Keywords: silicosis fibrosis; macrophage; interleukin-1B; interleukin-17; connective tissue growth factor
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B 1mly 2R, BIREBREFAKBEMA, X7
RRZAET 1 mL IR K, 120d fERb5E.
1.3.2 AEEZR ERRZHARREY R 2mL A IREK A A188
MREFENKRA, EI8EHHMANZ SEMEERE
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ITHER BN Masson £, H O 5I7E 10154052
R TR,
1.3.4 fh4A4R 2 S ER (hydroxyproline, HYP) & 2
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5, 5’-tetramethylbenzidine, TMB) & &, TMB 7£ #R iR
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2R EMA514) (5 —3) RmE514) (5"—3)
/-1 CTCACAGCAGCATCTCGACAAGAG  CACACTAGCAGGTCGTCATCC

IL-17 TGCCTGATGCTGTTGCTGCTAC GGTGAAGTGGAACGGTTGAGGTAG

CTGF CACCGCACAGAACCACCACAC GGCAGGCACAGGTCTTGATGAAC

B-actin - ATGGAAGACGAAATTGCCG TTAGAAGCATTTACGGTGGACGA
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BIBDW. NARERERRAESNH EDTABIER.
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KIARLET, iR ZBEEIEIN, ot

222 [HLHE R EHRELE R SHRAKREMAR
AR, MEEW ; 15d RAOEAKRRIE BB
2%, HtERRILER ; 30d RLABAREMEFE
HIMAR M, MBEWIEERIF ; 60d RAAKR
FiRLE R IrZEINE, fEEEIEE ; 90d RAEK
BRI A E B NFVE, fiaSEm™EmRgit ;
120d AR RAERAZEH ERAM, f/EEERN,
fiB L ER. E 1,
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CE] A BRA (ESESR, MEEHN) ; B 15d 4044 (BRI
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SALEMBIRIZEINE) ; € : 90d 4R (FBLEMM™ERIF) ;F !
120d A4 (FREEERER, FiVE/LIER) . AaLmaLsn
BEIR, BhABEEE ; HEEL N ERAIL %,

1 KEALS HE RBFIBLR (X10)

2.2.3 fiZH4E Masson 2 EIRIZLE R IWERARMBLE
MIES, RHMRERFHENMRI ; 15d FALAKRR
F/EEERE A ZREL, MUBEIMRERNILEEE, REF4EN
ABS L% ; 30d RAAANRMALEMEIINE, it
BRI R K, RFELFHENIRMEILS | 60d R
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RFELFLLETRARIES, REALESEH IS
90d S PAARRIMBEMRIIR™E, REFHETR
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2
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XTERLE AR 154 30 60, 90. 120d e 2H A FRAfiZH

LHYP EEHFH (30.4743.82) . (33.60+2.05). (34.08+
3.49). (39.26+4.41). (62.84+1896). (98.95+7.76) mgg's
FDAARRMALHYP S EREE R LA EK T
m, SxRARLERERITFEEN (P<0.05), BE
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60d B (RRALENIABEILS) 5 £ 90d LB (RRLT4
MIRZ) ; F: 120d RALA (KERFTREFRKREFHE, 257F
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RALZLOE,
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Rik
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EEZHBERYERITFERNX (P<0.05), 53T
LAMEEL, BR1SdRALAARBEIMALR ERMWAYIL-18
mRNAJh, REAZAMMEF mRNARIEEYIES (P<
0.05), B24&M EA#EE (P<0.05), W& 2,

MEZAAE /L-18. IL-17. CTGF mRNARY

K2 KEMHALERMA/L-16. IL-17. CTGF mRNARIZRE

(x+s, n=10)
bar:l IL-18 IL-17 CTGF
XFHRLH 1.00£0.44 1.00:0.36 1.00£0.48
15d 44l 1.2240.65 4.25+2.49" 3.87+0.29"
30d 44 2.58+0.54" 7.00£2.95" 4.97+1.20°
60d F44 3.930.78" 14.75+3.95" 11.08+0.60"
90d F44 7.11+1.14° 37.28+2.51° 15.50£2.71"
120d Z244H 16.89+0.85" 50.27+5.66" 23.64+4.11"
F 452.606 296.837 108.079
P <0.001 <0.001 <0.001
Fi 1677.002 1337.513 495.715
P <0.001 <0.001 <0.001
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IARERIEETR, IL-18 IL-17 52 CTGF mRNA #Y
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(extracellular matrix, ECM) BRI, FRIRT
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o BFRIZM IL-18 mRNA R EUEZE REF (huclear
factor-kappa B, NF-kB) , [F & R] SHETERF — 1k
4 K[EF-B1 (transforming growth factor-B1, TGF-B1)
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3% 1k, (epithelial-mesenchymal transition, EMT) , i@ iJ
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RAEHRBEEANERSFAENNEE Y, @IL-17
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AAchER, SR EAUEE, (EHAEA | BRE
B, TN, B 1L-17 mRNA EIEE BT LAFF
TGF-B/Smads {5 S 18EE , {1 TGF-B MABREEIH NLHRE
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EMALRWEFAREAHTEAE L, @117
0] % S B IR FER F -o 22, SIS A GEINRIF IR IE]
FRAREI DR E, MTISEECM SRRV R I 4 FH 4D
FIEDHE, H oL@ IME S AT RER B £ 5
FHRAFTGF-p1>, EWALHERABRSRIXIL-17
HNEIEFTH— TR,

CTGF @ — M {E B 4T 4 4R A 90 RAME H R R IR
NEKEF, EdERASELEFLENWERRIILE
B R E K BEMEX ), 2B 53 F CTGF mRNA AB XY
RIEE—FFIBE IR, 15d RADH S ITFBLAR 3.87
Z, W EBLMIEKIEEE, tbil-18 mRNABYFRIALE AN
EHNEAE, 120d A AFTIRAR 23.64 15, CTGFHY
BRIA, —HE AR EMEAREILE K ECM Y
AR, B—AHE, CTGF 2 TGF-B1 Ay = B N
RF, M TGF-p1 R LN I IZRIRARF5 X BEE
=, BEEHITTEUNERS AR % CTGF 5 TGF-B1
ZEEREEMRNXR, B #UE TGF-B1/CTGF 55
W, ERERHFHEWI LR T2,

B2, R KA IL-1B. IL-17. CTGF mRNA R IX
K HEE G A B (B RE K TI3E A0, 2RABIL-1B. IL-174
CTGF EW fsT (b I IEH B EEIER, XLLhh EmR4
AR FRIAE R B8 L r] eI LT 4L
NEERHFARR, KARKRKFELHNER 120d, X5
EL T A—RREZ S s~0F U EMW AL REABER
JAAE, Itbh, B BT, IL-18 mRNA FRIXEFE
HRIXE 2 [BEX4ESE T IL-17. CTGF mRNA S ZEH
FAERAEXME 3, Ft, BFNE -1 EBA A8
BRERMZATFSFENNXR,
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